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(54) SPHERICAL NICKEL POWDER AND ITS MANUFACTURE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method for manufacturing a spherical nickel powder suitably used as a 
material for an inner electrode for multilayer capacitor, 

SOLUTION: At least either selected between Si02.nH20 (n>0) and AI203.nH2 O (n>0) is added to spherical nickel 
or to a spherical nickel compound. The resultant mixture is subjected to reduction treatment in a hydrogen 
atmosphere and/or further to heating treatment under a nonoxidizing atmosphere after reduction. By means of a 
series of these heating treatments, the coarsening of nickel particles as well as the mutual fusion of nickel 
particles can be prevented. 
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^fiife 4BJ:0fCVDS-CB. 1 0 m mtiT©«iS®l^ 
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^^mwm^n. $>i>i.^t. 7Kicy^s;l/:/L//cS i O 
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[0032] S i02 •nH20 (n^O) . X« A 1 
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[003 3] wf\^mmw<D^{^mtmmm^mri)^. 

[0034] m^wmw<Dmm: 1 
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A(50g/L as Pd) TKS'it^^rgflP;^. JS^d 
^m^^Z^k^0^CX2mSmnbX. :^y^)\^<D:=iX2^ 

[003 5] C(D<i:^OCLrf#e>n/c^ ;;^>'U:na^ K 

(«) K-JUTW-Ol 2 0) 5g^Jja;i. 5 0 
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-A) -C*o/c, S/c, C:©J: ^(cLrff^n/c-'^/^r 

[0 0 3 9] «ttBlf»*©ia«2 
r1ilS©^S14M^- f -^-JU <N i C0 3 • N i (OH) 

2 • 4H2 0. feiT. 15)0) 1 4 1 g tmmimr^^ 

-•i7A(NH4HC03) 2A2«t^\ 5%T>*^ 

(Niiuri. i*Ji'/L?ita) ^i0Mu/c„ 

[0 04 0] C©<fc^«:0-Cff i=>n/c-2'-Jr;UJ®©7K;^ 
^2 0 0 gJCHLBffil 5©>'r.:t>3Sffffl?gttSiI^'; 

:i- + ixxg^P>VJH:f5f>*y:t UX- h (^el (ft) 
^U:t K-Jl'TW-0 1 2 0) 3 0g^»n;i, 5 0°CfC 
■C««iU-C. ?t)|?$-t*fc, ^Ijfc, or, 

$^2 8 0-C©XWN-->^i'r;-7> (;^i'Tf T^i' (t*) 

»{Xd/'75>) 8 0 0 gCCHLBfii4. 3©y-=-:t>J^ 
IIBffitt»IV;l't:';S?>*y:i-Ux- h (?E3E (ft) iju 
:i-F-Jl'SR-0 1 0) 5 0g=fem, 8 0*C«:-C«J^ 

[0 04 1] iXtC. ±ieWS?Si4Si|*^»$-f*/c->^r 

mtTM (ft) ii) ^:ffll>r5 0 00 r pm-C5»ra« 
^L, C:n*2ia«l<9iIO-C. W/OM©xv;l/iya> 

[0 0 4 2 ] figs O'CCCfeC^r, C<Dx.'7)V%ym>^ 
2 0~3 OmmHg©j^{b(C®i?|br. T>*:^r<!: 

a ^©^jaitftcJaStt^Kx 7 ;U*ttl8>3 # fc. 
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^fiL-- 5 0 0°C-C3B#rBl«HJ-r-5.C<tCCj;^-C^^>Sg 
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r S i O 2 % 5 w t $ lifcx 'DVm^^nfc. 
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7C U/cx ■5^^l'©^5£'f btea*tf ife o Tt. C ©J: ^ K: L 
rtf ^nfcx -!r;UcD*S^^es« 8 8 5a (:t> i^X h 
O-A) ¥iSiteS«0. 4 2<im-CAo/c, 

[0 04 7] **6t^2 

(OTN i B C tlST. 43% as Ni)11.6 
40 gi-f pJ->5^^7k2 0mL«Cl mm*i>;l/3XT f-X 
7 0 g^rJn^r, jaMSJW-C, lOOrpm. 1 O^J^^ 

-\-^Vcm^VX. N i BC^^aisIiRL//cN i BCX7 

y-^rff/c. c©x^';-K^i?>r-rg?:;h h ijrjZvTki^ 

?g(Na2Si03, lOOg/L as Si02) 
2. 5m 1 J:<a^L//c, C©X^'J-*ii 

n\^ui)i^m%\^, 1 o%Hc I ^(9)o< o?iTL*fn 
m^i>, 1 1 o-c-c-?ftie«js^sciK:i^T. n 

50 i CC*tbr S i 02i&5w t%®^3Hi-fcN i BCi|95R . 



n 

^k:L/rf#6ti/c^>^;KDies^S«9 i OA 

[0 04 8] ^]iteCT3 

O) 6, 4 g t^:t>^i^7i<i2 0mL(tClmm<f>iyJla 

:^rtf-X7 0 g^Jra^r. aiM^;ur. 200 rp 

m. 1 O^PBl*a5**0;S^L/c, i^)Vzix.T\:i'- 
X^^ML. +^^ci5feS^Lr. N i 0*^MIeliRO/cN 

•i?A7k7gM (Na2 S i 03. 1 0 0 g/L as S 
i02) 2. 5ml>&^»PL-CJ:<!»#U/Co COX^ 
y-*»ffL/>5:*^?>*^&b. 1 0%HC 1 

ffJ^?rSa. iJfe^L. 11 0'Ct^-Bft|g^T€>C<b^c<i: 
o-r. N i CC*fbTS i 02^5 w t%ig-^$i±/cM{b 

«:flac>rt&5$L. *^»?jSE*9oo°c. smmmTvmm 

^Lfco ®7ul^i^*PL. 5%02/N2:^7X^Sr5 O'CC 
93A (3^>^^X hn-A) r&O. ^i^SSfciO. 4 

[0 04 9] mmm4 

mmi^(Dmmi(iCj:'oxmfcmVi:^y'r)i^ (N i ) 5 • 

0 s t^^>il^7i(.2 OmLtC 1 mm<<>-:^;l/:3::.rt*- 

XTOg^mr. mm^)vr^. loorpm. 5^ra 

+^CCi5fe^UT. N i *^«|p|itXb/cN i X^y-*f# 

/Co ccDx-^ •;-cc5gKr;U5-:^»i?A7K?g?t (A 1 (n 

03 ) 3. 5 0 et/L as A1203)5. 0ml 

1 1 o'cr-sftteis-r^citcjcor. n i cc*tu-cA 

1 2 O 3 * 5 w t -If/cK^b::- ^^Ui^^*f# 

7Klgm?>fe*9 0 0-C. 3B#P^ai7cS2fa?:U/Co m7zW<^ 
5%0 2/N2y/X*5 0*CnB#ra?li£ii$#. 

Ur?#6ti/c^ ^i5r;KDMS^tSti8 96 A (^>^'X 



(7) 2 0 0 1 - 1 0 7 1 0 3 
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[0 05 0] mmmb 

(fe^TN i BCiia-To 4 3% as N i ) 1 1 . 6 
s t-(t>i^yk2 OmLCC 1 mm<^>>;Unj:-Tt:'-X 

TOg^fin^r. ffiM^jbr. loorpm. 1 o^ra 

+^(^cmmOX. N i BC?::^fi[pIi|XU/cN i BCX^ 

v-*f#/Co c©x^y-&cifiKr;U5^'^7A7Ki§^« 

(A 1 (N03) 3. 50 g/L as A1203) 
10 5. Om\ ^mmLX<i:<tmLfc^ C(DX^V-^*ti 
2%NH3^t9>o< OiSTbcfijffi 

ii. gt^L. 1 1 o'cx-m^Mr^cti^c^-ox. N 

iCC>C*brA 1 2 03^5w t%^g^$if/cN i BC5^ 

TC^m^b. 5%0 2/N 2:^X^5 O^Cr m^i^il 
m7€0tc:^y^)l^<D^mmm^nti:r,tc. CCD 
J:^iC0Tf#6n/cr.y>r;l/<D*SS^-t5«9 2 1 A (:t 
20 >^'x hn-A) W-^nmtO, 4 0timX^ 

[005 1 ] mmme 

mmw<Dmm3(tcx^xmtcmvi(Dmit:^y^)i^ (n i 

. O) 6. 4 gi-Y:t>3^^7k2 OmLCClmm*i^;l/r]i 

e-x:? 0 s^m^x. mm^^vx. 2 o o r p 

i OX^ ';-^f#/Co CCDX-^ y-tc5§KT;i/^:=^<?A 
30 tKS^^ (Al(N03) 3. 50g/L as A12 

03 ) 5. om \ ^mMbx J: <mnLfc. CCDX^U 

N i^*fLTA 1 20 3^5wt%g^$if/cK^b 

^fflt.^t:3fa$*L. 7j<^msstp9 0 o^c. smmMTvfum 

^Lfco iSTcfa^^b. 5%0 2/N 2:^X^5 O'Cr 

40 o/Co CCDcfc^^CUrff^n/c:::^ ^^;KD)g0%^S&^9 
22 A (:t>^X hP-A) r^O. ¥i&filtflt*0, 5 

f^mm^r)^ x<^^bx{.>:hc^i)mm^tifc. 
[0052] mmmi 

mmwomm 3 j: o r f#/cs^t*;<DK{b^ ^ ^;L' ( n i 

0)6. 4 er i W^:^>^f^7K2 0 mLCc 1 mm</>i;^;Un 

t'-X7 0 g^Jra;iT. jSM^^'ur. 200 rp 

m. 1 0^ra*95$*0.a«:U/Co mW'ik. v^^Unzi-rb^-- 
50 i OX^ V-JSrff/Co C<DX^ U -tC^ -/S^tM- »; 



(8) 

13 

»i?A7k^rS (Na2 S i 03, 1 0 0 g/L as S 
i02) 1. 5m\i:mmbXJ:<mnOfc. CCOX^ 
V-^mnLrj::^^^)K}^L. 1 0 %H C 1 ^J9>-:> < ^OJS 

N i CC*f L.rS i 02^3 w t%il-^$-ii/cit{[: 
33 A <:i'>^^XhP-A) -cab*). ^i^teS^O. 6 

[0 05 3 ] mmms 

O) 6. 4 gi>f:i->3g^*2 OmL(Cl mm*>^;bn 

^^rt'-x? 0 g^fiO;ir. ffiM5;^r. 200 rp 

X^^mh. +^Ccgfe^Lr. N i O^^SHUXt/cN 20 

•i^ATk;^^ (Na 2 S i 03. lOOg/L as S 
i0 2) 5. Om 1 *^»n0rcl:<^}f C(DX^ 

y-^tiW^Ui^cC^oie)*?^^. 1 o%Hc 1 ^rc5>-^< oiS 

J(i9t^mk. 1 1 O'Cr— Bfe^^-r€>c<hccj: 

•^r. N i JC*fLrS i 02* 1 Ow t%ig^$-&/c®? 

7j<^M«* 9 0 o'c. 3 nwrnm 

S*L/Co ii7cf^^*Pb. 5%O2/N2:^*X^5 0''C 30 
4 5 MiiiT'*>o/Co X. ^Siim^^gI£S«I^S^C<fcOe 

[0 05 4] mm^ 

MIEttC0iiiS{3CCJ:orf#/c^t^CD^>ft^ (N i 

O) 6. 4 g<b-^:f>3J5^7K2 OmL^l mm<^)i;?;l/rj 

j^r if-X7 0 g^»n;^r. jgffl5;UT?. 200 rp 

i O;^-^ ';-*f#/Co C(D;^-^ y-CC^;$r^-YK:^h y 
*i?A7K7§?g (Na2 S i 03. 1 0 0 g/L as S 

i02) 10. Om 1 *??sS0U-Cct<ti^t^L/Co CCDJ^ 
^ V-€:tg}?L/«C3&^^*^L/, 1 0%HC 1 ?:«9)-D< 0 

J5fe?^ b . 110 ^^x—mtwt^ C i 
J:-ot:. N i tcMUrS i 02*20 wt%ig^§i±/c 
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$aii*L/Co ji7uf^?^iPb, 5%02/N2:^'X?:5 0 

0. 3 8 umv$>-.fc. X. m^mmi^mm.mwMi'Cj: 

/Co 

[0 05 5 ] mmm i o 

mmi^o:>mm3(,cj:'ox^^tcm^<Dmit:=^y^)\^ (n i 

O) 6. 4 gi^:^->^^7K2 OmLCc 1 min<^y;U3 
:^Tt'-X7 0 g^ttl^r. iSM^Jl^r. 2 00 rp 

i o;^-7 y-*f#/co ccDx^ y-ccigMT^i/^^'^A 

7k;a|-^ (A I (NO 3) 3.5 0 g/L as A 1 2 

03)3. om\ ^mmLx^imnufc. co;^^y 

-*«t^L.:^j:?:?^e>7K?^L, 2%N H 3 *i^Dr> < 0?fTL 

«:«3a. m^L. 1 1 O'Cr— ife$g^»-r€>C<bK:<fc-:> 
N i ^CStUTA 1 20 3*3 w t ^^^^if/c^^ft 

^Lfc. myvm^^ML. 5%0 2/N2;^/X*5 O'Cr 
o^to c<DJ:^ocurf#6n/c^*;;-^;i/CDJSS-?S«9 

29 A (:t>^X hn-A) r$>5:). ^i^&^«0. 6 
J;:<^Wf.OX{.^^Ct^smmStifco 

[0 0 5 6 ] mmm 1 1 

m^m(omm3(fCi:r^xmfcmvi<Dmit^y^)i (n i 

O) 6. 4 g<L-{:t>^^7K2 OmL^Cl inm0t>;l^r3 
-Tt'-X7 0 g*mr. ®M^;i/r. 200 rp 

X*^gtU. N i 0*:^fi|pIlRL/cN 

iox^y-*f#/co c<Dx^ y-cc5gKr;i/5^»t?A 

tKSJS (A 1 (NO 3) 3, 5 0 g/L as A 1 2 
03) 10. Om 1 **^JjnLrJ:<Ji«iO/Co CCDX 
^y-*«^L/cC3&i6*:?ftL. 2%NH3**9>-:^< 0?S 

JfJ^^iSi^. gt^U. 1 1 O'Cr— Bftl^^T^Ci^cJ: 
r?r. N i CCJ^LTA 1 2 03* 1 0 w t^ti-^S-tt/c 

%^^m^^xm^L. 7K^^?jfBct3g 0 0"C. 3B$P0liix: 

VX 1 B^PflSfeii 3: # , ®75 L/c^ ^>'UOSl£{fci(na* 

mJi-yfc. C(DJ:^(^c Lxm^tifc:^ •> ^JUCOMh^^S 

(*9 1 0 A (:^>i7'x hP-A) ^^f^nmt 

0. 3 5 Min "04)0 /Co X. ^SM^^SflSS^^m^c J: 
Of4^«H<l*7&^-:>. J:<^WLLXl>^Ctf)mmsri 

/Co 
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[0 05 7 ] mmm 1 2 

mmi^(omm:3^c^^xmfcmi^<Dmt^y^)\^ (n i 

0)6. 4 gi>f:t>^f^7K2 OmLCCl mm<^i^;Ur3 
^r\i'-:^7 0 g^m^X. itM^JUr. 2 00 rp 

X^^gtO. +^tCj5fc^LT. N i 0*^jl[pIi|Xb/cN 

(A 1 (N03) 3. 50g/L as A12 

OS) 2 0. Om lummox J: <mnLtc. C(0:^^ 

imu. 1 1 0-C"C-l!ft$g«*r*CiJCj;o 

N i ^CML/TA 1 203^2 Ow t^S-^^lf/c^ 

m^Lfc. ^Tuf^i^iPb. 5%O2/N2;^/X^5 0"C 

tr 1 B^Hfiigas i*. ii^u/c^ ^jv(D^mmmin 

8 8 1 A hn--A) ri?>0. ^i^ftim^o, 

3 5 amr^o/c^ 3^. ^2^^^0ISS^^*^c J: «3 *4 

"T-^mtK^^-^. j:<^nbxi^^cttmm^ritco 
[0 0 5 8 ] mmm 1 3 

mmw<Dmm st^cj:^ xnfcmvi<Dm^t:^ ^ 'r)\^ ( n i 

O) 6. 4 g<f:^:t>3^^*2 OmL^Cl mm<<>b;l'n 

^ri^'-X7 0g4flp;ir. ifM^ii/t:. 200 rp 

m. 1 0^Pat&5?i®M^L/c. mWi^. >?;l'3r.Tt*- 
X^^a^jgtO. +^tcgfe^ur, N i O:§:^«lPlJR0/cN 

•^^AtK^M (Na2 S i 03. lOOg/L as S 
i02) 2, 5m 1 ^j^»nU'CJ:<«^L/Co CCDX^ 

or. N i CC^fUrS i 025:5 wt%ig^^ii-/cK^t 

^ffll^r|&j5$L. **^*3 0 O^C. 1 0 B#P5 jfTC^Oi 
ffl^b/Co STcf^i^iPL/. 5%O2/N2;^X^5 0'C 

u^fco c(o^^i^c{^xnhrifc:^y^)vm^^ui'mt 
22 OA r&o. ^i>iSiS«o. 

"T-mmii^-o^ x<^WL\^x\.>i>cttf^WLmitifc^ 

[0 0 5 9] mmm 1 4 

f?|gi*<Dil5JM 3 CCJ: -^Tff/cimcoM^b^ >:r;l. (N i 
0)6. 4 g<!:^:t>^7j<2 OmLiCl mm<^>y;l/n 

^rt'--X7 0 g^fln;^r. m^^ur. 200 rp 

X^r^BlU. +^CCgfc?^Ut:. N i 0*^S|pIiRL/cN 

i OX^ U -:|rf#/Co C(DX5 ';-tC^^>>*^K:^ h y 
':!>A7k?g?S (Na2 S i 03. lOOg/L as S 
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i02) 2. 5m 1 ^?^Jjnur<J:<««^L/c„ CODX^ 
«;-4«fl^L3&:!!>i6*?ftO. 1 0%HC1 ^«0)-D< 0?S 

gfe^ L/ . 110 "cr — Bfeig^^-r ^ c i cc J: 

-^r. N i tcSf^L/TS i 025:5 wt%ig^3#/ciK^t 

^m^^xmwi^. Tk^^sscfis 0 o°c. 1 o0#raii7EM 

a5:L//Co STcf^i^tflU, 5%0 2/N2;^'X5:5 O^'C 
33 7 A hu-Ms) X$>^^ W-i^^mtO, 

4 4/imr*o/co X. ^m^m^mwmwMftc^^^i 
^^mm^-:>. <i:<^nLx\.>^ctf)mmitifco 
[0 06 0] mmm 1 5 

mmi^<omu 3(tci-o xmcmvi<Dmit^ v ( n i 

O) 6. 4 g t-(t:^^i^7k2 OmL(fClmm<1>iy)Vz2 

^r\i'-:^i 0 g^m^x. mm^jvx. 200 rp 

:<^»mL. +^CCgfe^Lr. N i 05::^MIliRU/cN 
20 i Oy^-5^ y-5:f#/c. CCDX^ y-(c^^^H'lg:^ h U 
*i?A7K?giS (Na 2 S i 03. lOOg/L as S 
i02) 2. 5m 1 5:SSJjnUTcfc<««SL/Co C<DX^ 
y--5:m^LJ^j::^^6*:?^L. \ 0%HC i ^1^9>-y < K^m 

•or. N i CC^tbr S i 02^5 w t^Jl'&^-tf/c^ft 

^ ^;^*a*5:f#/Co Mcc, cn^^mm^^y^%^ 

5:ffllir«&fifeU. 7K^mSS*7 0 O'C. 5B^P^^7cma 
5:U/c. ilTutt^iPL. 59^02/N2:^'X5:5 O'Cr 

^tco CCDJ;'5 0CLrf#6n/c^':.^;Uco*SB^^a«5 
08 A (^>i/x hn-A) r*ti. ^:^SI[S«0. 4 
2Mmr*-^/c„ X. ^^Mm'T'mMm'mM^J:K>1&^ 

fimm^-o^ ^<^nLx{.>^ct^mm^tifco 
[006 1 ] mmm 1 e 

S5f|gf*(D|igSi3^Cj:orff/c^1^(DK^b^ :/>!r;^ (N i 
0)6. 4 gt^:t:y^^Pi<i2 0mL(,clmm<t>i:>)la 

r.rt:'-X7 0g%mr. iSM^Ji/r. 200 rp 

40 X5:5>gf 0. +»«:gfc^L/r. N i O^^fiElJRO/cN 
i OX-^ y-5:f#/Co CCDX^ y-^c^^^-YS!:^ h y 
'?A7lc^JK (Na2 S i 03. 1 0 0 g/L as S 

i02) 2. 5m 1 5:^»aL.r<fc<Ji}$L./Co COD:^'^ 

m^^^M, iJt^U. 1 1 O'Cr— 5^$£^#.-r^c (bccj: 
-^r. N i tC^tUrS i 025:5 wt%il^$-ti-/c®jb 
::.^;;^;U5f9^5:f#/Co S^. C ne>$g*SJ|?55:^ 'i/^LS* 

^m^^x'ifdWL. 0 0 o^c. smmMitm 

50 S5:L//Co ®7Ef^?ftaiU. 5%0 2/N 2 5 0 "C 
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93 8 A (:t>^7. hp-A) r&D. w-mimto. 

[0 06 2 ] mM0i 17 
mmW(Dmm3 tC<fc. ^ rf#/cS^«(D^^b^ ( N i 

O) 6. 4 >?^8|7K2 OmL^Cl inm0S^;Un 

^Tt*-X7 0 g^^n^r. 2 00 rp 

X^^JglL. +^CCgfe?tLr. N i 0^:^fi[pliRL/cN 

ykISm (A 1 (NO 3) 3. 5 0 g/L as A 1 2 

OS) 5. om 1 ^ssjjnbrcfc<«j^b/cp c<Dx^«; 

N i CC*tL.rA 1 20 3^5 w t%ig^5ii/c^ffc 
*fflC^ria5?^L/*^a?jfect33 0 O'C. 1 OB^^ilTCJO: 20 

2 8 2A (:t>i^>^ hP-A) ^i^SiStiO. 

3 6 umr*o/Co X. ^2Sm^^^t3^^KCCJ:05a 

[0 06 3] mmm 1 8 

mm»<omm 3 J: o r ft/cS^^oS^^ t^r. ( N i 
0)6. 4 g i -Y^>?^^7k2 OmL^l inm<^^;l/n 

^re-X7 0 g^j!jn;ir. MM5;ur\ 2 00 rp 30 

X«r53^t»U. +»tCgfc^L.r. N i O^^SHiRU/cN 

(Al (N03) 3. 50 gXL as A 1 2 
03) 5. Om\^mmLXJ:<m^Lfc. C<D7s^^) 

-^mnLt^t^hm^v. 2%NH3^ft9>o< osto 

»J^L/. 1 1 0-cr-Bft$gjSi-'5c<tcccl:o 
N i ^c>i:*urA 1 20 3>^5w t%^'^$iJ:/cg^fb 

*fflc>r«a5$L/. 7j<smsfe*5 0 o'c. i onrnMitn^L 

ffl*L//Co STcf^J^SJl/. 5%O2/N2:^/X4 5 0"C 
35 5 A (^>^?^X ha-A) W-i^l^mtO, 

[0064] mmm i 9 

mmi^(Dmm 3 j: ^ xmcmiX(Dm^t::' ^ < n i 

O) 6. 4 gi>f:^>3^}^7k2 OmLtCl mm<^»i^;br2 50 
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j:.Tb'-X7 0 g^JPj^t:. iea^;U"C. 2 00 rp 
m. 1 0^jra*&«?^S%L//c. i»la:^r\::*- 
X^^^filO. +^CC^^Ur, N i 0^:^jlIiIl|XL/cN 

i ox^ ';--^f#/co. cox^ ';--cc5gKT;i'^^»i7A 

(A 1 (NO 3) 3. 5 0 g/L as A 1 2 

03) 5. om\ ^mubx^<mnbfc. COX^y 

-^tiJ¥L^j:7!)^e)7K?^b. 2%NH3^^o< ^?®Tb 

*?s®. gtif^u, 1 1 o-cr-Bftigjis-r-scicccfco 

N i ^cStLTA 1 203^5 wt%^^§if/cK{t 
^ <Jr;U|a^:$:ff /Co M^^. Cti(:>nmm^^ y 
*ffllir*9B$b. 7KIK^cf 7 0 O'C. 5 B#PBl®7C*f!;S 

^b/c. MTC^k^&L. 5%0 2/N2 5^'X^5 O^Ce 

oyto c<Dj:^(fCi,x'iWhtitc:^y^)V(Df^^if'mte 

kmvi^^'r)^ ^<^WiLxi.^6ct^mm^titc. 
mmi^<Dmm3(tcj:-^xmcmvt(Dmit:^y (n i 

O) 6. 4 gi'r:t >3^^7tc2 OmLCCl mm<^>S?;U:3 

-rb'-X7 0 g^JDi^r. ffiM^;ur. 2 00 rp 

m. 1 0:^Pa*&$$tM;S^U/c. mm^. t»Uax.r^'- 
:X^^mL. +^5^CCgfe^Ur. N i 0?::^filPli|XL//cN 
i 0>^^U-?rfi/Co COX^ »;-^C?giKT;l/^^'i?A 
7K?Si^ (A I (N03) 3. 5 0 g/L as A12 
03) 5. Om lummox J: <imLtc. CCDX^tj 
-*«fl^U3^j:7j^^^E>>K?^U. 2%NH3*fi5)o < 0?gTb 

1 1 O'CX—mn.mr^CtltC^^ 
X. N ilfCMLXA \ 203^bwt%m'^SMfcmit 

^m^^x^^c. TKmmM^ i o o ou sb^^stcm 

S<&U/c, MTtf^^iPL. 5%0 2/N2;^'X?:5 O'C 

T^i^rassasii. m7i:i^fc:^y^)v<D^mimm^^r 

92 7A (:t>yxhn-A) r^O. ¥:^*4S^iO. 
4 6 M m ^ /c. X. ^SMmT-SI»»¥*CC J^K^n 
'T-icmm^-:>. J:<^nLXl^^Ctf)mmStifc. 

[006 6] mtm2 1 

mmw<Dmm3(,c^^xmfcmiK(Dmit^ y^j\y (n i 

O) 6. 4 g<t >f:?|->Sg|7k2 OmL«: 1 mm*s;?JUr3 
:::.Tt'-X7 0 g^JjP;iT. iSM^ ;L^r. 2 00 rp 
m. 1 0^Fi3^{*i{aJl*U/Co mmk. v^Jl'r2::.Tb*- 
X^r^BtU. +^tCgt?tL'C. N i Oi^MMit^bfcN 

'^A7k?§^S (Na2 S i 03. 1 0 0 g/L as S 
i02) 2, 5ml ^mmUX J: <mniytc. CCDX^ 
V'-^raS^LJtcs&ie^^ftU. 1 0%HC1 ^J9)o< OiS 




IS 

m^^mM. m^b. 1 1 o'cv—m.^mr^ctiiCj: . 

or. N i CC^tUTS i 0 2*5w t%«g-&$i±fcK{fc 

imm^nU o /Co C (D J: ^ L.Tf# 6>n/c^ 'ir;KD 
^aT-a«9 1 2 A hn-A) 

[0 06 7 ] J|JSFfl2 2 

mmwomn 3 cc j: ^ r tt/cs^t^o^j t::- ji- ( n i 

0)6. 4 g<b'f:r>^fll7K2 OmLCCl mni<^>S?;l/n 

r^rtr-x? 0 &^:Jjn;ir. j^M^^ur. 200 rp 

»i;A*?g?^ (Na 2 S i OS. 1 0 0 g/L as S 20 
i02) 2. 5m\^mn\0X^<mnLtc. C<DX^ 
V-^m^U^C^O^ey^^ftL. 1 0%HC 1 ^!5)o< OS 

m^^mM. gfe^L. 1 1 o^cij-m^mr^cttc^ 

or. N i ccsturs i 02*5 w t^vl'&S^/cBSfl: 
^ffll^rl&^U. 7K^m?^43 3 0 O^^C. 1 omiSMyvm 

m^Ltco MTci^secc. ^^agcfjri 1 oo^^a 3 

<0m^&=f-m^t9 5 5 A (:^->^X hn-A) r*0. ^ 
^»tcJ:9S[^-«S5^K;0^o. J:<^tj(Urc^^C<h3&^tS 

[0 06 8] mmm2 3 

m%m(Dmm3(,cX'oxmtcmiK(Dmit^ y^)i^ (n i 

O) 6. 4 g<h W^:i->^g|7K2 OmL^C 1 mm0>^;l/n 
::.Tt*-X7 0 g*ttl;^r. jtM5;br. 2 00 rp 

X^5>8f +^^cj5t^br. N i O^^SIiiRL/cN 

(Na2 S i 03. 1 0 0 gr/L as S 

i02) 2. 5iii 1 ^?s/raurj:<«j$L/co c<7:)x^ 

»J-*«#U:^j:5&5e>^?ftL. 1 0%HC1 4«9)o< 

or. N i tc>ftur S 1 02^5 w t^M-^^ii/c^^b 

*ffli>r*»$*u. 7k^m?ia*3 0 0-c. 1 oB^raSTc^jfi so 
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m^Lfc. ji7ctt5e)Cc. M^M?)f£*r 1 5 0 0 u 3 
mmommfmiofc. ^eom^^&o. 5%o2/n2 

^{bMJI^tf J&o/c« c<DJ: ^ urf^^n/^^ y ^Ji 

OSgB^-?-S«9 7 2 A (:t>^X ha-A) r * 0 . ^ 

i^sf^^^o. 5 1 Mmr^o/c. X. ^^mm^f-m^m 
[0 06 9] mmm2 4 

mflEi*(DiaM3 cfc o rf#/cact^(DM{b^ (N i 

O) 6. 4 g<b>r:^->ii^*2 OmLCCl mm*^;^;Ur3 
::.Tfcr-X7 0 ?*Jn;^r. S!M$->Ur. 2 00 rp 
m. 1 0^P^|9^^.^L/c. >^;i/r3:^Tt*- 
X^r^BtU. +^tC?$fe?^Ur. N i 0^:^fi[pIlRU/cN 

(A 1 (N0 3 ) 3.5 0 g/L as Al 2 
03) 5. Om\^mmLX^<tmLfc. C(D:^^V 

^mm. i5t?^L. 1 1 o-cr-Bfe^^s-r^c<?:ccj:o 

r. N i ^^fUrA 1 20 3>l:5 w t%ig^^i±/c^>fb 

%ffli/^r*a5*L. 7t<^»?i^*3 0 o'c. 1 omrsMju^ 
m^Lfc^ ji7t:f*$6tc, ^^fife'firg 0 o"c. 3^ 
m<oimMm^ofc^ ^(o^mmv. b%o2/N2tf 

^bftiliS^tfJ'cCo/Co C(DJ:^^Lrt#e>n/c^:;^;KD 

Sa^T-Sti92 3A (:t>^x hu-A) rabO. 
SS«0. 5 1 urnXSh^fc. X. ^^«^,ai(^^ 

[0 07 0] Ilffifi?j2 5 

mmw(Dmm3(.cj:-^xmtcmiK<Dmit:^y^}i' (n i 

O) 6. 4 gt^:t>ilWi^2 0mL^lxnm<i>i^)i^::i 

r.re-X7 0 &^tti;ir. iSM^jur. 200 rp 

X^^BtU. +»^c^5t?^ur. N i O^^SHiRL/cN 

iox^»;-^f#/c, c<d:^^ ';-cc$i^r;i^^^'^A 

7l<;S?R (A 1 (N0 3) 3. 5 0 g/L as A12 

03 ) 5. om lummox ^<mnotco co^^-^y 

St^O. 11 O^'Cr-BjfelgJf.^^CitCjro 
r. N i CC*fbrA 1 203?:5 w t%il^3l±/cM^b 

^ffli^ri&K!iu; 7K^^^js*3 0 OX. 1 onrsMivm 

m^Lfc. ilTcf^^^CC.. M^miTu^r 1 lOO-C. 3 

^mmmMm^Lfc. ^(dw^&l. 5%o2/n2 

^^bSOjil^tfJ'cCo/c. C<DJ:^K:L/rf#6n/cx*>>!r;l/ 
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[0 07 1 ] mmm2e 

mmi$<Dmm3(>c^-oxnfcmvi(Dmit:=' y^)v (n i 

O) 6. 4 g<i:'Y:f>^}^7K2 OmLtCl min<^)i;^JUr3 

^Tb'-X7 0 g^sn^r. jeM5;i/r\ 200 rp 

X^^gfL. +^^Cgt?^bT. N i O^^SlHlJRb/cN 10 

(A 1 {N03) 3. 5 0 g/L as A12 

OS) 5. O.m \^mmLX<^<mWLfc^ CCDX^V 
-^tiff U^C3&^67mL. 2%NH3^t5>o< «P?gTU 

^rSiS. JJfertO. 1 1 O'C'C-lfefgiSi'r-SCiCCJro 
N i t^cMLXA 1 2 O 3 ^ 5 w t %m^^^i:fcmit 

ffl^b/co ilTcm^e^. g^^iS^ri 5 0 0U 3 20 

m?s(DmmMm^Ltc. ^tcDimM^L. 5%o2/n2 
[0 07 2] mmmz 7 

mm»<Dmm3(tcj:^xmcmiR<omit:^y^)i (n i 

0)6. 4 g t^:tl^ilt^7i^2 0mL(fClmm<l>iy)l::i 30 
r.r fc*-X7 0 s^m^x. iSim^)ix\ 2 O O r p 

X^^gtL. +^CCi5fe?tLr. N i O^^fililiRU/cN 

UJ^j:)&5^*^^L. X^^r-^K:^h (Na2 
Si03. lOOg/L as Si02)2. 5ml 
(fC>(:t>^i^yi<^1m^b Cm 1 <hL/c7K^§iSi. 1 0% 

3MJ3-^/Co C(D<b€r. >^'7V-<DpH3&53-4tC^cS 
J:^^C2®<DigTXt:*'-- K;5:r3> hn--;Ub/Co t#6n 40. 
/ca:]©!^^t^@Jf$^«r?il«. m^L. 1 10"CT— Hftig 
i*-r€>C<bCcj:ot:. N i tcWUrS i 02 *5 w t % 

yo%$^^m(^^xmwL. ^K^asstt'Q 0 o'c. 

smm^MyiUm^Lfc. mycmH^^L. 5%02/N2 

COMa^TStSS 8 9 A (:t>yXhD-A) 0 . ¥ 
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[OO7 3]*)!fe0l|2 8 

f5lgf*C7)i)a»3tCj:oTf#/c^ttCD^{b-=. :'^>'U (N i 
0)6. 4 gi>f:*->3£^7K2 OmL^c 1 mm</>>?;Un 
:::-Tb'>-X7 0 g^JJO^r. 2 00 rp 

X^5m\^. +^^Cj$feV^Ur. N i 0*:^a[HliRL/cN 
iOX^y-^t#/Co CCDX^ »;-icy h 'J 

»:?A7kS^ (Na2 S i 03. lOOg/L as S 
i02) 2, 5m 1 ^rajJQL. J:<«}fL/cft. 

- K^^^i='-'C|£J^U. N i ^cMUr S i 02^5w t 

^i^^^y':;?L»^ffll^riaii?:L. ;^^*50 0'C. 3 

nwi(oi\xm!m^ l tcik. yvmm^^ 9 o o -c. snm 

Mltm^^i^fCo jl7ctt?ftaJL/. 5%02/N2:^fX<& 
BO-CriB^raSSil^ii-. mjt\^fc::^v^)VO:>icmm 

^Sli9 1 5 A (:t>^X ha-A) W-^Wi 

[0 07 4] mMm2 9 

m%m<Dmm3 t^c^^ xmcrnvtomit:^ y ^)\^ wi 

O) 6. 4 giV:t>i^fe7k2 OmLOC 1 mm<^>^;l/n 
jr-T t^'-X7 0 g^jte^r. jSM^iU-C. 2 00 rp 
m. 1 0^ra*&5*MS^b/Co m±i^Vi^rit^ 

(mm. 'imiyvtj. ^-^^^^^404 o. 25g 

i^':t>?^^7K2 Om 1 1 mm </)>^;U:3 :z.r b'-X7 
Og^^lDAr. jaS^^l^r'. 2 00 rpm. 6 0^^19 

nmm^Lfc. mwm. s;^^u::j^Tb-^x*53^gtL. + 

^(fCm^LX. N i O^JcfcO'S i 0 2^±mMi\^btc't 

1 O'cr— !fe^;^T^c<h&cJ:ot:. N i (tcMi^xs i 
0 2:$:5w t%il^^1±fcK{fc- ';^^;l'*07S?:ff/Co M 

rlfDCp 9 0 0 "C. 3B#rajl7C«0tJi^U/Co jSjcfg^^iPL. 
5%02/N2:^X^5 O'Cn B$raffia$i±. iM5cL 

fbtltc:^v^)l<Di^^l^m{t9 2 9A (:t>yxhD- 
A)r*«9. ¥i^mSt3:0. 6 3MmT&-:>/Co X. ^ 

[0 07 5] ^Sfe1^3 0 

mf!IBt^<Di0li3tC<torf§/cH^t^<DK^b:=- :;>!r;U (N i 
O) 6. 4 s t-(t>^WK2 0mL(^Clmm<t>i»i^z} 
::-Tb--X7 0 g^»P^r. m^^JlX\ 2 00 rp 

m. lo^rmmn^m^Lfc^ mmk. t?;bnj::.Tb- 

X^^gtU. +^«:j5t?^L/T. N i 0^dfeMliliRL//cN 
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ig^T^l/^^-^A^KSffi (A 1 (N03) 3. 5 Or/ 

L as A 1 20 3) 5. Om HC^:t>5SI^7K^J]P 

1 1 0-C'C-BSfe^«|-rSC<b«:j:or. Ni{C*fU 
TA 1 2 O 3 ^ 5 w t roU^^-^fcm^t^ y ^)\^^^^ 

yrn^M^ 9 0 0 -c. 3 mmmTtmrn^ u/co Stc 

^{CUrf#6n/cr.-y>5rjK7)j^g^g^ig 0 3 A (:t> 

[0 07 6] mmms i 

mm»o:>mm3^cj:^xnfcmv^(Dmit:^ y^)v (n i 

O) 6. 4 g<!:^:^>^^7j<2 OmL^ 1 mm</>i;^;l'n 
j:.Tb'-X7 0 gr^Ja^r. ilM^-^l^-C. 2 00 rp 

X:&^3^gtL/. +^(>c'gc^bX. N i O^^fiHiRO/cN 

wmr)i^:^^M.7mm (A\ (no 3) 3. so 

gr/L as Ar203) 5. 0 m UC ^ :t>^^* 
^m^b Om\ tLtc7mW,t. 2%NH37Kii§M<b^ 

t^. y-^CDpHy0^7-8CC/j:^J:^CC2^CD?ST 

N i tCStbTA 1 203^5 wt%il'^5if/cK^b 30 
^U/Co STuf^^^iPU. 5%02/N2:^X^5 O^C-C 
00 A (3|->^X ha-A) r^O. ^i^eS^^O. 4 

[0 07 7] mmms 2 

O) 6. 4 g<^:'Y3^>3^g|7K2 OmLtCl mm<^>S^;l/n 
::.rb-X7 0 g^rJin^r. mm^JlX. 2 00 rp 

X^^gflb. +^Ccac?^Ur. N i 0^^a[5]i|XL/cN 

Tk^ifi (A 1 (N0 3) 3. 5 0 g/L as A12 

03) 5. Om l^mmiy J: <mnL fern. X^U-K 
z^-(^-X^BO. N i tcS^UTA 1 203^5 wt% 

«t?j*^>"??L^?fefflc^r«9{?^L. :;^^*5 0 0-C. 3 8# so 
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fei(Z)»n^Mffl*u/cft. 7j<^m?jfe*9oo'^c. 3fl$paii 

TciOiS^rO/Co ilTcft^ftaO. 5%0 2/N2:^'X?r5 
CCriB^PaSSil^i^. STcU/c^^'j/^^KT^SS^t^^S 

Sti9 1 6 A (:^*>t5^X hn--A) r^>0. 

0. 3 6Mmr*-^fco X. ^^MS^^SR^^fttcJ: 

/Co 

[0 0 7 8 ] *j!fe{?!l3 3 
Mlgf^CDPIMS^C^fcoTff/cimcDK^t-::^ ';^^;!/ (N i 
O) 6. 4 gt-{:^->^fft7K2 0mLCClmm<^>^;l/:3 
:::.Tt^->C7 0 g^ftl^X. jlM^^UT. 2 00 rp 

(m m. {MBT;U AM-27 0. 25 st^ 
:t>3S^7K2 Om 1 mm </> >^;Un t:-X7 0 g 

^»p^r. Ji/r. 2 0 0 r pm. 6 o^mnwm 

m^UX. N i O^feiO'A 1 Z0 3^±&miRLfc^tt 

-enox^ >;-^f#/co c 5 L'cf#6ti/cx^ 

O^C-T?— BftKM-r-^CiCCjCor. N iitCl^bXAl 2 
03^5 w t%®^$-tf/cm{t-=- >>$r;b*9^:g:t#/Co M 

iJ^c|39 0 0°C. 3B$fe^M7ciOtS^L/Co itTcf^^^iPb. 
5%O2/N2;^'X^5 0°CnB#PBl?ji£a^ti-. MtuL 
/c^^:.^;i/CD^m«!^a*ff/j:o/Co CCT) J: occurs 

ibrifc:^y^)\y<D^:^^^^mt9 3 3A (:t>^'*XhU- 
A) -C&O. ^i^&^«0. 5 2/xmT&o/Co X. ^ 

xi.>^c tf)mm^titc^ 

[0 07 9] ^3Sfe0!l3 4 

mmw<omm3(>cj::'oxmcmiK(Dm<t^y^ji (n i 

O) 6. 4 gi-r:t>^}^^K2 OmLCCl mm<^s;?;l/n 

r>Ttr-X7 0 g^Jn^T. iffiM$;L'T. 200 rp 

m. lo^rmm^^m^Lfc. t&m^. >>;i/3j^rb- 

X€r»SIL, +»CCgfej^tr. N i O^r^aiaiRO/cN 

•t;A7k^iS (Na2 S i 03. 1 0 0 g/L as S 
i02) 2, 5m 1 *3S»nU'CJ:<a^b/c. C<D>^5 
V-^mnLUi)^^)Kl^L. 1 0%HCI ^i9>o< OS 
Tl/^ffiU. it^^^^SS-ti-Zco ff^ti/ctfcll^^t^ll 

B^^mm. m^b. i lovx-m^m-r^cti^cj: 

^U/Co M7ct^?&*PL/. 5%02/N 2:;^X:&5 O'Cr 
roymit-r h 'J A7k?S?R4JK:g?S0?Kia?: 8 0 '0-9 

ovtbx3o^mmnbfcik. TK^tuiejiau 
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/Co com'^i 2m^^iELx s ioziim^L fco c 

(Ot^mWS i OZMiitN {(fCydLTO. 2 8wt%'C 
m\t9 1 1 A (:t>^'X hn-^A) r^O. 

mmi^<omm3^c^'oxmcmm<om^\::^-j^)\^ (n i 

O) 6. 4 gt-( t>^i^7k2 0mL(fClmm(t)iy)V::J 10 
:^Tb'-X7 0 g^rJDAT, iSM^JUr. 2 00 rp 

X^Sr^gtL. +^(fCm^LX. N i 0^:^S[H|iRL/cN 

*i§?S (A 1 (NO 3) 3. 5 0 g/L as A 1 2 
OS) 5. Cm 1 *^lJPbt:<J:<«^b/c« CCD^^-^U 
-^mnLtJ:f)^(b)mL. 2%NH3^eCD-:>< f)?^TU 

4iSja: gfe^L. 1 1 0-cr-Bft^«6f ^cik:J:-:> 

N i ^C?(tUrA 1 20 3^5 wt^^i^-^Sif/c^^t; 20 

*L/Co ii7cfg?^iPb. 5%02/N2:^;^>&5 O'Cr 

-?tco cn^^yy*^^l*^ffli^r*a5?^u. lo 
%«^7K?gjg*JcaJS0 3 0^}^ra«^L/cf*. ifiiS. 7k 
mb^mbtc. C(D^f'P^2lpI3^0iIl/rA 1 203^ 
^*L/Co CCDi^^SA 1 2 03S^iN i tC*fUr 
0. 1 5w t%r*o/c« X. CCDJ:^tcbTl$6n/c 
:=^':/^;KZ)i^B^^S^3:9 2 5A (:f>^Xhn--A) 30 

[0 0 8 1 ] ^t&m 3 6 

O) 6, 4 g<!:-f:t>^ft*2 OmL^Cl mni0t;?;U3 
::-r t'-X7 0 &55.^;^-C. illM5;UT. 2 00 rp 

X^5J8tO. +^(iC^^LX. N i O^:±.SIi|iR0/cN 

7k?g?£ (A 1 (NO 3) 3. 5 0 g/L as A 1 2 

03) 5. om\^mmbx^<mm^fco co^^^u 

-^mnUtj:t^^^K{^b. 2%NH3^t9)'^< «:)?aTO 

^mm. m^u. 1 1 o-c-c-eftigM-r-scitcjco 

N i tCitL/TA I 20 3^5 w t%tg^3i±fci$>fb 

*ffll^r*&$*b. 7Klg^?)i£*9 0 0'C. 3B$PB^jl7cMa 
^b/c„ MTct^f^U. 5%02/N2^';^^5 O'CT- 




2001-107103 

26 

^tco ^^X(^c. cti^^^y^m.^^mi.>xmmy. 20 
%7K^^b:^ h ^ A7i(.mm^(fcmmbmu^ s 0 -C'-g 

fc. CCDj*f^^2(pIj^0jMLrA 1 2 03 4l^*L/Co 
COt^m^AlZOSMktN i(iCMbXO, 12wt 
%r*)-:>A:. X. C(Dj^^lfCLXmhtlfc::-v^)l(Dm 

^B^mt9 ISA (:t>y>^ hp-A) x$>K}. w-^n 
mto. 3 5//mr*)o/c. X, ^^mmj^mmmwm 

[0 08 2] tmm 1 

mmi^o:>mmi(^c^r>xmfcmv(:^y^^v iNi) 

.SiO2-nH2O(n^0). X^tA 1 2 O 3 • n H 

2 0 (n^o) rj:^<Dit^mtm.^^-rLx. 7mmm 
cfigoo^c. smrsMTvmm^Lfco iiTtf^i^ipo. 5 

%0 2/N2:^'>^«r5 0-C-C. 1 Bt^j^^-a:. StcL 

fc::^y^)lO:>^mimm^nrj:-r>tc. C(OJ:^(^CLXm 

A) -e*«3. ^fmrntZZ. 8 2Mmt:'&-^/Co * 

uxitiyx\.^6c tf)mm^titc. 
[0 08 3] tbmmz 

mmw<Dmm2 t.ci:^xmfcmiK<Di&m\i^m:^ v 

(iUTN i BCiia-To 43% as Ni)^. Si 

02 •nH20 (n^O) . X\K^A 1 2 O 3 • n H 2 O 
(n^O) fj:^(D\t^mtm^^'r\^Xim^^2 0 
O'^C. ^nf^MTt^m^i^fc^ ilTcf^i^iPO. 5%0 2 
/N2:^^>^?:5 0'Cr\ mrBmil$-t±. StcO/c^ :^ 
^;KD^ffi^ bMSI^rtTJte o /Co C (D<t ^ CC L r f# tlfc 
^ >r;KDfeS^Si^ 9 9 5 A (:^->^X ha-- A) X 

^i^MS«18. 3 5Mmr^-^/Co ^/c. ^ffi 

s«^-gsai^*tc <fc 0 ffi^ti^^act^'cfj!^. n-Mt U 

rc^€>C<h:;&5ti^$n/Co 
[0 08 4] ib*5«?!l3 

mm{t(Dmm:3itc^'oxmcm^<Dmt:^v^)\^ (n i 

O)*. SiO2-nH2O(n^0). X^tA 1 2 O 

3 • nH20 (n^O) ts: ^<D\t^ tU'^^'in^X7\^ 
m^m^9 0Q'Q. 3B#ffljl7U*Qiffl^L/c. MitWi^n 
L/. 5%0 2/N2:^/X*5 O-Cr. mraSSSS-li/ 
StcO/c^ ^^iKD^^{biO;a5:tf/j:-^/Co CCDJr^tc 
L/rf#6tl/c:^';^^;l/CDi|iSa^S«9 8 3 A (:t>i^X 
hP-A) ■C*)'^. ¥i$jSiSJi3 3. 6 2 Mmr*o 
/Co S/c. ^fiMm^«^¥«^cj:0iK^«^^a5t^-C 

mm. ^■xitLxi.^^ctiimm^Mc. 
[0 08 5] iiJst^di'-36, 'SLmt%m\--3xmh 

ntci^^^'ktibXm.l(Ol^J^U^2<D2^C7T<'t. ^ 
\<D\i6Xl^Bi2(D2^Ci6\.^X. S i 02 • nH20 
( n ^ 0 ) . X^tA 12O3-nH2O(n^0)^j:i' 

<D\t^<om.^iji[k^^^^x. msmi'^2^. mmm 
3 4 -3 6 r-TH uci^m^mn^mm. mmm^ o X7i< 
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■S. mffS i 02, A 1 2 03ic:-OtiT«, IUi0!l3 4 
[0 0 8 6 ] iiSa. 5pj^»SB«»SSJ{'^»©U-1f-|5| 
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iteS^^S«a^^$S©Xi^llJ)f^gRAD- 1 I CM 
=Srffll»r S c h e r r e r^K:J:^)^&/c. 
^?S^^Xt*B*m^SS, J SM-8 4 0FS?r)lt^-C 
tl^L//Co *^c, S i 0 2teJ:C>'Al 2 0 3<D^*ffWl 
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